ABSTRACT Background: A higher folate intake is associated with a decreased colorectal cancer risk in observational studies, but recent evidence suggests that excessive folate supplementation may increase colorectal cancer risk in some individuals. Therefore, mandatory folic acid fortification of grain products in the United States may have unintended negative consequences. Objective: We examined the association between folate intake and colorectal cancer risk, including 8.5 y of postfortification follow-up. Design: We examined the association between folate intake and colorectal cancer in the NIH-AARP Diet and Health Study-a US cohort study of 525,488 individuals aged 50-71 y initiated in 1995-1996. Dietary, supplemental, and total folate intakes were calculated for the pre-and postfortification periods (before and after 1 July 1997) based on a baseline food-frequency questionnaire. HRs and 95% CIs were calculated by using multivariable Cox proportional hazards regression models. Results: During follow-up through 31 December 2006 (mean follow-up: 9.1 y), 7212 incident colorectal cancer cases were identified. In the postfortification analysis (6484 cases), a higher total folate intake was associated with a decreased colorectal cancer risk (HR for 900 compared with ,200 lg/d: 0.70; 95% CI: 0.58, 0.84). The highest intakes specifically from supplements (HR: 0.82; 95% CI: 0.72, 0.92) or from diet (HR: 0.81; 95% CI: 0.67, 0.97) were also protective. The pattern of associations was similar for the prefortification period, and no significant differences between time periods were observed. Conclusions: In this large prospective cohort study that included 8.5 y of postfortification follow-up, folate intake was associated with a decreased colorectal cancer risk. Given that the adenomacarcinoma sequence may take 10 y, additional follow-up time is needed to fully examine the effect of folic acid fortification. Am J Clin Nutr 2011;94:1053-62.
INTRODUCTION
Folate is a water-soluble B vitamin that is essential to the human diet and can be found naturally in fruit, vegetables, beans, and other foods. Folic acid, a synthetic form of folate that has greater stability and bioavailability, is added to many processed foods and supplements, including multivitamins. Folate is linked to cancer through its role in one-carbon metabolism, in which adequate folate in its various forms is required for the production of nucleotides used in DNA synthesis and repair (1) . One-carbon metabolism also supplies the methyl groups for the methylation of DNA, which in turn influences gene expression and has been associated with cancer risk (1) (2) (3) . Most observational studies have observed a decreased colorectal cancer risk of participants with a higher folate intake (4) . A recent summary report from the World Cancer Research Fund/American Institute for Cancer Research concluded that there was a clear inverse dose-response relation between folate from foods and colorectal cancer risk (5) , and a large pooled analysis reported a significant inverse association for total folate intake (6) . Although inverse associations have been observed for blood concentrations of folate as well, the evidence is less consistent than for folate intake (4, 7, 8) .
A recent clinical trial reported an increased risk of multiple and advanced colorectal adenomas for subjects who were supplemented with folic acid (9) , and laboratory studies have indicated that high folate status may promote colorectal carcinogenesis, depending on the dosage and timing of the exposure (10) . These results inspired the hypothesis that whereas low folate status may predispose normal colorectal mucosa to the development of cancer, excessive supplementation with folic acid or supplementation after the initiation of carcinogenesis may increase risk of colorectal cancer in some individuals (11, 12) .
Possible adverse effects caused by high intakes of folic acid are particularly relevant in the United States and Canada, which mandated fortification of grain products with folic acid in 1998 to prevent neural tube defects. Fortification effectively increased folic acid intake (13) and folate status (14, 15) of the US population, and the incidence of neural tube defects decreased substantially after fortification (16) . However, concerns have been raised regarding the safety of high exposure to folic acid through the combination of fortified foods and supplements (17, 18) . Previous studies showing an inverse association between folate intake and colorectal cancer risk were conducted in populations without folic acid fortification, but evidence in the context of a fortified food supply is needed. We conducted a study of folate intake and colorectal cancer risk in the NIH-AARP Diet and Health Study, which included 8.5 y of follow-up after mandatory fortification.
SUBJECTS AND METHODS

Study population
Details of the NIH-AARP Diet and Health Study were described previously (19) . In brief, the study was initiated in 1995-1996 when 3.5 million self-administered questionnaires were mailed to 50-71-y-old AARP members residing in selected states (California, Florida, Louisiana, New Jersey, North Carolina, and Pennsylvania) or metropolitan areas (Atlanta, Georgia and Detroit, Michigan). Responses were received from 617,119 men and women, of who 567,169 successfully completed the baseline questionnaire (exclusions included 27,552 who did not fill out a substantial portion of the questionnaire, 13,442 who did not complete the questionnaire because they were not the intended recipients, 8,028 who had .10 recording errors, 99 who reported consuming ,10 foods, 6 who did not report sex, and 823 who asked to be dropped from the study). The study was approved by the National Cancer Institute Special Studies Institutional Review Board, and informed consent was obtained from all participants.
We excluded 179 duplicate questionnaires, 582 individuals who died or moved out of the study area before baseline, 6 withdrawals, 15,760 proxy respondents, 4994 individuals with self-reported colon cancer before baseline, 1180 with end-stage renal disease before baseline, 7829 individuals with any cancer diagnosis (except for nonmelanoma skin cancer) as identified by a cancer registry match before baseline, and 4530 with a cancer cause of death record but no cancer registry record. We further excluded 4715 individuals who reported extreme total energy intakes and 1906 who reported extreme dietary folate intakes. Extreme intakes were considered those beyond twice the interquartile range of sex-specific Box-Cox-transformed intakes. The final analytic cohort consisted of 525,488 individuals. Of these, 322,206 responded to a second questionnaire in late 1996 that included questions on medication use and colorectal cancer screening; 214,483 individuals responded to a follow-up questionnaire in 2004 that included another assessment of colorectal cancer screening.
Cancer ascertainment
Incident colorectal cancer cases were identified during followup through 31 December 2006 by using probabilistic linkage with state and metropolitan area cancer registries, which identified .90% of all cancers in a validation study (20) . Information on anatomic site and histology was obtained via the cancer registries, and the vital status of all participants was updated annually by linkage to the Social Security Administration Death Master File and the cancer registries. Members of the study were followed periodically for changes of address by linkage to the US Postal Service's National Change of Address database, a commercial address change database, and by processing undeliverable mail, other address change services, or direct communication from the participants. In addition, we expanded the cancer ascertainment area by adding the registries of Arizona and Texas to follow-up participants who moved to those states. Approximately 95% of study participants resided in the covered registry areas. Follow-up was terminated when participants moved out of the registry areas or when participants died regardless of residential history.
Cases were defined as those with a diagnosis of a first primary invasive colorectal cancer (International Classification of Diseases for Oncology, 3rd ed, codes C180-189, C260, C199, and C209) (21) . For site-specific analyses, colorectal cancers were further classified by anatomic site as proximal colon (C180-184), distal colon (C185-187), and rectum (C199, C209). The 46 participants who had cancers of the colon and rectum diagnosed on the same day were considered cases for both sites.
Dietary assessment
Dietary intake was assessed at baseline by using a grid-based version of the National Cancer Institute's DHQ. 4 This selfadministered questionnaire was designed to measure usual intake over the past 12 mo and asked participants to report the frequency of consumption and portion size typically consumed for 124 food items. Nutrient values for the foods listed in the DHQ were determined by the method of Subar et al (22) using the USDA's survey nutrient database, which provides pre-and postfortification folate contents for foods and supplemented by the Nutrition Data System for Research's nutrient database for the amounts of natural and synthetic folate (22, 23) . In a validation substudy, the deattenuated energy-adjusted correlation coefficients between intake from the DHQ and 24-h dietary recalls were generally in the range of 0.4 to 0.6, including 0.64 and 0.69 for folate in men and women, respectively (24) . The frequency and duration of supplemental folic acid use was derived from the use of 3 types of multivitamins [Stresstabs (Inverness Medical Inc) type, Therapeutic or Theragran (Bristol-Myers Squibb) type, and One-a-Day (Bayer Corp) type].
Statistical analysis
Cox proportional hazards regression models, with age as the underlying time metric, were used to determine HRs and 95% CIs. Follow-up started at the age at cohort entry, defined as the date of the baseline questionnaire, and ended at the earlier of age at colorectal cancer diagnosis or age at censoring, defined as the earliest of the following: other cancer diagnosis, death, relocation from the registry areas, or end of follow-up (31 December 2006). The proportional hazards assumption was evaluated by assessing the significance of interaction terms between follow-up time and the folate exposure variables by using likelihood ratio tests; no significant violations were observed.
Univariate and multivariable-adjusted models were constructed for folate intake: dietary folate, supplemental folic acid, total folate, intake of folate naturally occurring in foods, and synthetic folic acid. Separate analyses were conducted for the prefortification (baseline to 30 June 1997) and postfortification (1 July 1997 to 31 December 2006) time periods by using pre-and postfortification food folate values, respectively. The postfortification analyses assumed that participants maintained the same diet and multivitamin use reported at baseline. Folic acid fortification of grain products in the United States was mandated to occur by 1 January 1998, but we used 1 July 1997 as the start date because most manufacturers initiated fortification early in anticipation of the deadline (14) . We tested for differences in folate effects between the pre-and postfortification periods by including a time-dependent interaction of time period by folate intake and using a Wald test.
All food and nutrient variables except supplemental folic acid were adjusted for total energy intake by using the residual method (regression of intake on calories) (25) . Total folate intake was calculated as energy-adjusted dietary intake plus unadjusted supplemental intake. Categorization of folate exposures was based on absolute intake cutoffs, which were chosen a priori to encompass the range of reported intake. Sensitivity analyses were carried out by using quintile categorization of the folate variables, and a continuous 100-lg change in folate intake was also examined. Tests for linear trend used a continuous variable in which each category was assigned the median folate intake value within that category. The possibility of a nonlinear relation between dietary folate and risk of colorectal cancer was examined nonparametrically by using restricted cubic splines (26) , with 4 knots placed at the 5th, 35th, 65th, and 95th percentiles of folate intake. Likelihood ratio tests were used to test for nonlinearity and for overall association of the spline curves with colorectal cancer risk.
Parsimonious multivariable models were constructed to adjust for potential confounders of the folate-colorectal cancer association. Risk factors for colorectal cancer were identified a priori, and potential confounders were defined as variables that were correlated (Spearman's r . 0.10) with both the exposure and the outcome. Additional colorectal cancer risk factors were added to the multivariable model, and those that were not associated with colorectal cancer and did not affect the folate estimates (,5% change in the HR estimates) were dropped from the final model. The final model included sex, smoking, physical activity, use of aspirin or NSAIDs, BMI, and quintiles of intake for dietary calcium and red meat. Covariates were incorporated in the model as ordinal trend variables when appropriate, and separate indicator variables were included for missing responses (,5% for all variables). Variables evaluated as potential confounders but not included in the final multivariable models included alcohol, fiber, education, race, family history of colon cancer, selfreported history of colonic polyps, self-reported screening for colorectal cancer, menopausal hormone therapy use for women, and intake of processed meats, saturated fat, selenium, vitamin D, and total calories. Inclusion of multivitamin use in the dietary folate models or of dietary folate in the supplement-only models did not change the results, and multivitamin use was not included in the total folate analyses because it was the sole source of folic acid in supplement form.
Stratified models were created to evaluate effect modification by sex, race, smoking, BMI, use of aspirin/NSAIDs, dietary methionine, and alcohol intake. Significance of effect modification was tested by adding a multiplicative interaction term to the unstratified multivariable models. The association with folate intake was also evaluated by tumor site. To compare the associations between colon and rectal cancers, for example, we fit 2 separate Cox proportional hazards regression models to the whole cohort, one for each site-specific outcome (27) . For the colon model, cancer at the rectum was considered to be a censoring event and vice versa. For each model we used the corresponding scores to compute a robust sandwich estimate for all model parameters that accounted for the repeated use of the same individuals. Differences between association parameters for colon and rectal cancers were then assessed by using a Wald test. The same analysis was used to compare the associations of folate with proximal compared with distal colon cancer. All comparisons used 2-sided P values, and significance was based on a , 0.05. All statistical analyses were performed by using SAS software version 9.1.3 (SAS Institute Inc).
RESULTS
A total of 7212 incident colorectal cancer cases were identified during up to 11.2 y of follow-up (mean: 9.1 y), and 6484 cases were identified on or after 1 July 1997. The mean energy-adjusted intake of dietary folate before fortification was 297 lg/d, and it rose to 391 lg/d after fortification. More than 50% of the study participants (52% of men and 60% of women) reported intake of supplemental folate through use of multivitamins.
The baseline characteristics shown in Table 1 indicate that folate intake was associated with behaviors consistent with a healthy lifestyle. Participants who reported high intakes of both dietary and total folate were more likely to be multivitamin users, to be highly educated, to be nonsmokers, to be physically active, and to report undergoing some type of colorectal cancer screening. They also tended to be slightly leaner and to have higher dietary intakes of calcium, fiber, and fruit and vegetables and lower intakes of alcohol and red meat. Total folate intake was positively associated with daily use of aspirin and NSAIDs and with hormone replacement therapy use among women.
An inverse association was observed between dietary folate intake and risk of colorectal cancer in both the pre-and postfortification periods, although the result was not significant for the prefortification analysis ( Table 2 ). The restricted cubic spline model confirmed a nonlinear relation in the postfortification analysis (P-nonlinearity , 0.01), with a plateau effect at the highest intakes of dietary folate ( Figure 1) . Alternative categorization with the use of quintiles of folate intake showed a similar pattern of association (HR for postfortification highest compared with lowest quintile: 0.91; 95% CI: 0.83, 0.99) and restricting the analysis to only those who reported no use of multivitamins also did not change the associations (HR for highest compared with lowest quintile: 0.83, 95% CI: 0.73, 0.94). The inverse association in the postfortification period was stronger for synthetic folic acid from foods (HR for 100-lg increase: 0.92; 95% CI: 0.88, 0.95) than for natural folate from foods (HR for 100-lg increase: 1.00; 95% CI: 0.97, 1.03) (data not shown).
We observed a significant inverse association between intake of folic acid from supplements and risk of colorectal cancer in the postfortification period only (Table 2) . Cohort members taking 400 lg supplemental folic acid, equivalent to taking a multivitamin daily, had a reduced risk (HR: 0.91; 95% CI: 0.86, 0.96) compared with those not taking any supplements. The results for the pre-and postfortification periods were not significantly different (P-heterogeneity = 0.23), and the folic acid content of multivitamins did not change between the pre-and postfortification periods. Initiating follow-up 6 mo after baseline to remove potential prevalent/subclinical cancers did not alter the results of any of our analyses.
We also observed a nonsignificant inverse association at the highest categories of total folate intake in the prefortification period. For the postfortification period, we observed a significant linear protective association, with a 30% reduction in risk of the highest compared with the lowest intake category. Use of deciles rather than absolute cutoffs yielded similar results (HR for postfortification highest compared with lowest decile: 0.74; 95% CI: 0.66, 0.83). The spline curve in Figure 2 shows the inverse association over the entire range of total folate intake.
In stratified analyses (Table 3) , similar inverse associations with total folate intake were observed in men and women (P-heterogeneity = 0.70), but for dietary folate we observed a significant interaction with sex (P-heterogeneity = 0.03); a protective association was observed only for men (HR for 600 lg/mL compared with ,200 lg/mL: 0.71; 95% CI: 0.57, 0.89) and not women (HR: 1.03; 95% CI: 0.76, 1.39). We saw no indication of effect modification by race (Table 3) , because the associations observed in African Americans were similar to those in non-Hispanic whites (P-heterogeneity = 0.25). Comparable inverse associations with total folate (Table 3) were observed for cancer of the colon and rectum (P-heterogeneity = 0.08), but the association with cancer of the distal colon was significantly stronger than that for the association of cancer of the proximal colon (P-heterogeneity = 0.004). Similarly, a stronger association between dietary folate and cancer was observed for the distal colon (P-heterogeneity , 0.001) (data not shown). The association of total and dietary folate with colorectal cancer risk was modified by alcohol intake (P-heterogeneity , 0.001). We observed significant linear inverse associations (P-trend = 0.0003) with increasing folate intake in participants who reported drinking .15 g alcohol (;1 drink) per day, but no association in nondrinkers ( Table 4) . No significant interactions by smoking, BMI, use of aspirin or NSAIDs, or methionine intake were observed.
DISCUSSION
We examined the association between pre-and postfortification folate intake and colorectal cancer in the context of a cohort study, with evaluation of important potential confounders such as colorectal cancer screening history and dietary intake. Overall, folate intake was inversely associated with colorectal cancer risk after fortification, with no evidence of increased risk at the levels of intake reported in the study. Increased total folate intake was linearly associated with decreased risk, and supplemental folic acid was inversely associated as well. However, the 8.5 y of postfortification follow-up in our study may not have been sufficient to observe the relevant effects of folic acid fortification due to the latent period involved in development of invasive colorectal carcinoma.
Previous prospective cohort studies have reported inverse associations between folate intake and risk of colorectal cancer or adenomas (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) , with a suggested 20-40% reduced risk of participants with the highest folate intake (4). Conversely, the AFPPS reported that daily folic acid (1 mg) did not prevent recurrence of colorectal adenomas compared with placebo and 4 Adjusted for energy intake by the residual method. 5 RR (95% CI) for a 100-lg increase in folate intake (continuous variable). 6 Energy-adjusted dietary intake plus unadjusted supplemental intake.
appeared to increase the risk of advanced adenomas and multiple adenomas (9) . These results have been attributed to the growthpromoting effects of folic acid on existing undiagnosed precancerous lesions (38) . Although 2 other trials with shorter follow-up periods (3-6 y compared with 6-8 y in the AFPPS) did not report any increased risk of adenoma recurrence with folic acid supplementation (39, 40) , the AFPPS results caused a renewed focus on the issue of mandatory grain fortification with folic acid (11, 17, 18, (41) (42) (43) (44) (45) . Two ecologic studies observed temporal associations between fortification and increased colon cancer rates in the United States and Chile (18, 46) , but these studies are limited because intake was not specifically measured on individuals and linked to a cancer outcome. Although we observed an inverse association between folate intake and colorectal cancer, with no evidence of increased risk, our results do not preclude a positive association between high folate intake and colorectal cancer risk over a longer time period or in susceptible subgroups, such as those with existing adenomas. When we restricted the analysis to the 9% of the cohort who self-reported a history of colorectal polyps in the 1996 questionnaire, total folate intake was not associated with colorectal cancer risk (HR for highest compared with lowest quintile: 1.01; 95% CI: 0.72, 1.43). It is possible that the 8.5 y of postfortification follow-up time in our study was not long enough to detect an adverse association with folate intake. A mathematical model of colorectal carcinogenesis by Luebeck et al (47) suggested that in individuals who were 60 y of age when folic acid supplementation was initiated, increased colorectal cancer rates might be observed after ;10 y. Conversely, the temporal associations observed by Mason et al (18) indicated a much shorter time until an increased risk due to fortification might be observed at the population level. The adenoma-carcinoma sequence (48) likely proceeds over 10 y, but the precise time frame during which folic acid might accelerate progression and how quickly effects on incident cancer might be detected are not known. The AFPPS detected an increased recurrence of multiple adenomas with folic acid supplementation within 6-8 y of follow-up in the context of secondary prevention, but the time course of adenoma development is considerably shorter than that of colorectal cancer. We found no evidence of positive associations with incident cancer in a population expected to include many individuals with undiagnosed intestinal polyps (49), some of which would be advanced beyond the earliest stages, so it may be informative that we did not observe any evidence of altered cancer risk after fortification. Whereas our study does not support a rapid increase in colorectal cancer risk on increased folic acid consumption due to mandatory fortification, a latent effect based on the full time course of colorectal carcinogenesis may not be evident over the 8.5 y of postfortification follow-up.
Duration of follow-up is also important for interpretation of the inverse association we observed between folate intake and colorectal cancer risk, because some studies have suggested a considerable latency period for a protective effect of folic acid supplementation (50, 51) . A recent study by Lee at al (52) that included repeated assessments of folate intake reported an inverse association between total folate intake 12-16 y before diagnosis and colorectal cancer, but no association for more recent folate intake. Consistent with protective effects of folate occurring early in the adenoma-carcinoma sequence, an inverse association was found between recent folate intake and incidence of colorectal adenomas. We observed inverse associations with folate intake assessed more recently than 12-16 y, but our baseline assessment may reflect habitual intake over a longer period of time. Lee et al also reported no evidence of an increased risk of colorectal adenoma or cancer with increased total folate or folic acid intake after 6 y of postfortification follow-up.
Supplemental folic acid in our study originated exclusively from multivitamin use. One study reported a 75% reduction in colon cancer risk of women who were long-term users of multivitamins containing 400 lg folic acid (50), but another large study in women reported no association (53) . Contrary to our results, some previous cohort studies observed a protective association between dietary folate and colorectal cancer, but not between supplemental folic acid and colorectal cancer (7, 54) . For folate intake from dietary sources, we observed a nonlinear inverse association with evidence of a plateau effect at higher intakes, .400 lg/d. Our results are consistent with the hypothesis that inadequate folate intake may increase the risk of colorectal cancer, but increasing dietary intake at high levels may not confer additional benefit. High intake of folic acid, but not naturally occurring folate, can result in detectable levels of unmetabolized folic acid in serum (55) , which in one study was associated with a reduction in the number of cancer-protective natural killer cells (56) . Another study found both repletion and supplementation with folic acid (1 mg/d) was associated with upregulation of proinflammatory gene pathways in colorectal tissue (57) . Thus, concerns of adverse 1 Cox proportional hazards models adjusted for sex, smoking, physical activity, use of aspirin/nonsteroidal antiinflammatory drugs, BMI, and quintiles of dietary calcium and red meat intakes.
2 Determined by using a likelihood ratio test.
effects are primarily directed at excessive intakes of folic acid rather than intakes of natural folates, but we observed a stronger inverse association with colorectal cancer risk of dietary folic acid than of natural folates. A potential limitation of our study was the possibility that the observed associations were due to residual confounding rather than to a true folate effect. Baseline folate intake was associated with other "healthy" behaviors that may affect colorectal cancer risk, such as dietary choices and colorectal cancer screening, and it is possible that improvements in these factors over the time period of the study occurred differentially by baseline folate intake. Perhaps most concerning was potential confounding by increased detection and removal of precancerous lesions due to increased colorectal cancer screening over the study period. Restricting the analysis to participants who responded to both the 1996 questionnaire and a follow-up questionnaire administered in 2004, the screening prevalence in both 1996 and 2004 was higher for those with the highest baseline folate intake, although differences in prevalence over time were very similar across folate intake quintiles (41% and 47% in 1996 compared with 53% and 58% in 2004 for quintile 1 and quintile 5 of dietary folate, respectively). No appreciable change from the original multivariable-adjusted folate-colorectal cancer risk estimates (HR for postfortification total folate quintile 5 compared with quintile 1: 0.85; 95% CI: 0.75, 0.98) was observed when we included in the model a variable for "screened in the past 3 y" in 1996, "screened ever/never" in 2004, "screened in the past 5 y" in 2004, or when variables from both time periods were added (HR for postfortification total folate quintile 5 compared with quintile 1: 0.83; 95% CI: 0.72, 0.96). Adjustment for screening also did not affect risk estimates for postfortification dietary folate or supplemental folic acid intake. We did not have follow-up data on the participants' diets, but differential changes in dietary confounders would likely occur in a pattern similar to the baseline differences, for which adjustment in the multivariable models did not greatly change the folate-colorectal cancer risk associations. In addition, we observed no evidence of changes in the HRs over time; if dietary changes over time differentially affected the cancer risk of those with high compared with low folate intakes, we would expect to observe a deviation from the proportionality assumption. Residual confounding was possible, but our results are consistent with numerous studies in different populations (31) (32) (33) (34) (35) (36) (37) , and comprehensive attempts to adjust for confounders did not eliminate the observed associations.
Other limitations included possible measurement errors from food frequency questionnaires, although this would likely result in attenuated risk estimates (58) , and that supplemental folic acid was based only on multivitamin use and not other supplemental sources. Finally, the NIH-AARP Diet and Health Study did not include the collection of biological samples, so we were unable to examine biomarkers of folate status or the effect of MTHFR (methylene tetrahydrofolate reductase) or other onecarbon metabolism genotypes.
In this prospective cohort study, which included 8.5 y of postfortification follow-up, intakes of dietary, supplemental, or total folate were associated with reduced risks of colorectal cancer and no evidence of increased risk overall or in any subgroups. Our postfortification results are consistent with the large existing body of observational evidence from unfortified populations and with a recent study reporting 6 y of postfortification follow-up, but folate may affect the early stages of colorectal carcinogenesis and therefore the effect of fortification may not be fully evident with ,10 y of follow-up. Our large-scale analysis in the NIH-AARP Diet and Health Study examined the longest period of postfortification follow-up yet reported, but further research is needed to assess the effect of folic acid fortification, particularly over longer follow-up times and for high-risk subsets of the population. We are indebted to the participants in the NIH-AARP Diet and Health Study for their outstanding cooperation. We also thank Sigurd Hermansen and Kerry Grace Morrissey from Westat for study outcome ascertainment and management and Leslie Carroll at Information Management Services for data support and analysis. Finally, we thank Yikyung Park of the National Cancer Institute for her helpful comments.
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